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Core Motivation
The grid is the keystone infrastructure ʃcentral to the web of 
interconnected systems that support life as we know it.

During extreme events, prices do not reflect the value of all the services 
(food, water, shelter, etc.) that electricity provides

Consequence-focused resilience is an externality in power markets

The performance of the economy, military, and society as a whole are all important 
consequences of losing power

òIttook Cardona11 daysto find a workingphoneanda cellularsignalto let her mother in Floridaknow that shewasokay. In the weeksfollowing

the storm, shewoke up at 2 amto get in line for dieselfuel to run the generatorat herfatherõshomein SabanaGrandeon the southwestcoastof

the island. After waiting for 13 hours, shewent home empty-handed. Shestood in lines that stretchedblocks to get cash,sinceno electricity

meantcredit cardreaderswerenõtrunning.ó
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Consequences



Equity applies to every performance dimension
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Do we know what equitable resilience looks like?
Texas 2021: In some instances, downtowns remained 
powered and with gas while neighborhoods went 
without

ÅEmployees of downtown businesses slept in their offices

ÅCritical load (hospitals and shelters) on the same circuit as 
non-critical
Å ʉThis (downtown Austin) is a complicated, inter-connected network 

that includes critical buildings like the Dell Seton Medical Center, 
warming centers, the COVID-19 Alternate Care Site, Capitol Complex 
and Austin City Hall, as well as other critical infrastructure and 
government buildings,ʊ the city said in a news release. ʉShutting down 
the downtown network would also cut off electricity to these critical 
buildings, which may also house vital communications equipment.ʊ

ÅNot clear what utilities use to define critical load in this 
situation
Å E.g. difference between economically critical and socially critical

ÅIf social resilience metrics were used within AMI-enabled 
load shed scheme, what could be different?

https://www.houstonchronicle.com/news/houston-texas/houston/article/Houston-skyline-lights-energy-conserve-weather-tx-15954535.php
https://spectrumlocalnews.com/tx/san-antonio/news/2021/02/16/some-say-privilege-factoring-into-which-communities-have-worst-power-issues-

https://www.houstonchronicle.com/news/houston-texas/houston/article/Houston-skyline-lights-energy-conserve-weather-tx-15954535.php
https://spectrumlocalnews.com/tx/san-antonio/news/2021/02/16/some-say-privilege-factoring-into-which-communities-have-worst-power-issues-


Dimensions of consequence
The grid is the keystone infrastructure ʃ

central to the web of interconnected systems 
that support life as we know it. Society

Economy

National Security
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Nussbaum, Capabilities as fundamental entitlements: Sen and social justice.2003; Sen, Human Rights and Capabilities. 2005; 

Day, R., Walker, G., Simocck, N. Conceptualisingenergy use and energy poverty using a capabilities framework. Energy Policy. 2016.

We are utilizing this theory, but advancing/extending in two ways:
- Chronic vs.  Acute: we are applying the capabilities frameworkto acute, 

post disaster scenarios, whereas previous literature focuses on chronic 
ʉblue skyʊ capabilities

- Rigorous Quantification: we are the first to apply a mathematical 
formulation to the theory

Capabilities framework, based on Sen and Nussbaum, applied to energy by Day et al.

What do we 
lose when 
we lose 
power?

light
clean 
water

food 
storage

sewage 
disposal

medication 
storage

life support 
devices + 

medical tech

safety 
systems

communication

transportation

temperature 

control

Society

https://www.tandfonline.com/doi/abs/10.1080/1354570022000077926
https://www.tandfonline.com/doi/abs/10.1080/14649880500120491
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Social Burden

Effort
Time + money spent 
to achieve basic level 
of human needs

Ability
Median household 
income, 
additional predictors

Effort during outage: 80 (out of 159 sited) microgrids Burden during outage: 80 (out of 159 sited) microgrids

Society

1. Explicit ability
2. Variable need 
3. Variable criticality 
4. Relatability


